
Because many of these services are likely to be new. uncertainty about precisely which services

will be offered under the rubric of pes adds to the usual difficulties in defining product markets.

That is why. in CRA's earlier paper. we conducted a "worst case" analysis. by assuming that

PCS simply refers to cellular telephone service. We then asked how modifying this assumption

about which services would be offered in the 2 GHz band would change our conclusions about

the competitiveness of the mobile telecommunications market.

The problems of market definition from the demand side are no less formidable today

than they were a year ago. At the same time. however. we believe that it is possible to define

the mobile telecommunications services market in much the same way we had in our earlier

analysis. not by focusing on the demand fo~ services the identities of which are still largely

unknown, but by considering the supply side of the provision of these services. As noted above,

the Merger Guidelines indicate that one should employ only demand-side facton in defining

antitrust markets, introducing supply-side substitution only later as an additional consideration.

However, the nature of mobile services suUests that a better approach here is to introduce

supply-side substitutability directly in the process of market definition.

Because we now have infonnation that was not available to us at the time we submitted

our original paper, we can perform a more refined venion of our previous analysis. Moreover,

the outlines of the Commission's PeS plan have been announced, so that we can direct our

analysis speciftca1ly to that plan rather than to hypothetical alternatives. In particular, we

consider whether to include all providen of mobile telecommunications services in the same

market, and evaluate competition in the market under that definition.
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Conditions for a Sinile Mobile Telecommunications Services Market

Under reasonable conditions. all mobile telecommunications licensees - including those

providing cellular. pes. and Specialized Mobile Radio services - should be considered to be

in the same antitrust market. Moreover. under these conditions, the capacity of each firm to

transmit information over its bandwidth, without regard to the uses to which that bandwidth is

put, is the correct measure of firm shares, and market concentration can be measured using these

shares. 14 This section discusses the conditions under which market definition and concentration

measurement can be carried out in this manner. It also considers how market definition and

concentration change if the conditions described here are not met.

To anticipate our conclusion, we find that it is reasonable to treat all finns that provide

mobile telecommunications services as being in the same antitrust market. The key to this

conclusion is that providers are legally able rapidly to move among the provision of various

services, and can do so at modest cost. If all firms can easily offer a wide range of services.

they are in the same market. The remainder of this section discusses the conditions supporting

this conclusion.

Absence of Legal or Reaulatoo' Restrictions on Spectrum USC. The first condition is that

there are no legal or regulatory restrictions on the uses to which the spectrum licensed to any

finn can be put. If there are no restrictions on spectrum use, and the other conditions discussed

below are also~~ licensee can shift from the provision of one service to another in response

I-As dilQl'" ill iJeeaiI below. thin i. DOt • oaHO-ODe reI.rion""p bet.- blDdwiddl aDd c:aplCity. n.
C&f*ity to trIDIIIIic iJlforD&ioa is • fuDctioa of botb bMdwiddl _ die redIDoIoIY UIId; aaaJot redaDoJop- are
iDbeready I.. capable tbID dilital teebDolo,;_. c.ap.eity i. bI.-I oa effectjyt badwidth.
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to an increase in prices. The absence of legal restriction is, therefore, necessary for all mobile

service operators to be included in the same market.

Suppose, to the contrary, that FCC rules restricted the use of a particular portion of the

spectrum to a specific mobile service. say, paging. In these circumstances, providers of paging

services using that portion of the spectrum could not constrain price increases by, for example,

mobile telephone carriers, because these providers of paging could not provide telephone service

in response to a rise in its price.

It should be noted, however, that even if legal restrictions prevented~ suppliers of

paging service from shifting to providing telephone service, it may still be appropriate to include

2tbm (unconstrained) suppliers in the broader market for mobile telecommunications services.

That is, if some providers of paging services are not constrained by regulation in the use to

which they put their spectrum assignments, these suppliers~ shift to providing telephone

service if suppliers of telephone service were to attempt to raise their prices. Moreover, in the

example, all mobile telephone service licensees are in the paging services market if they are not

legally prevented from providing such services. If legal restrictions work in only one direction

- that is, if mobile telephone service providers can provide paging services but not vice vena

- there is no antitrust market for paging services that is distinct from other mobile services.

In fact, the Commission has defined PeS so broadly that the type of legal encumbrances

considered here will' not be present. 15 Unlike past instances in which FCC regu1ations have

"Ssm¥' Bepgn yd QrW. '1 19-24.
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prevented the shift of spectrum from one use to another in response to opportunities for greater

profit. 16 the provision of mobile services is today largely free of such restrictions. \7

Bandwidth Funiibility, The second condition for the inclusion of all mobile

telecommunications service providers in the same market is that all p<>nions of the

electromagnetic spectrum that have been allocated to the provision of mobile telecommunications

services can be used to provide all of the same services and at about the same cost. If this

condition is satisfied, an attempt on the part of any operator, or small group of operators, to

raise the price of a particular mobile service would induce other providers to shift a portion of

their capacity to the provision of that service, and to do so rapidly and at low cost. The effect

would be to constrain the attempted price increase.

To the extent that particular portions of the spectrum are especially well-suited to the

provision of particular services, it would be appropriate to define mobile service markets more

narrowly. Thus, for example, if high-speed data services could be provided in the band

allocated to cellular but not in the 2 GHz band, PCS providers could not shift capacity to the

provision of those services to counteract a price increase. In these circumstances, PCS providers

would not be in the high-speed data market. II

16A cIMIIiG is tbe iDability to shift spectrum ill the UHf bIDet froID the provilioa of televilioa .-vic.
to tbe deliwry 01 tll.colDlIMIDic:aQou servic.. Saa- spec:trWD 'NIl evtIICUally shifted but oaly after •

prolOll'"~ delay.

l'lbia ~. key chID.. from put fCC pnctic:e. lDdeId, the ComlDillioo bu.....aly modified the Ii~ of
ceUulat openIOrI to permit tboal to offer PCS, IDd ree:a chID.. ill tbe poIicieI wi... I'IIpect to SMR permit m.e
openton to c:ompete for PCS CUItO...... See, for eumpie, SED' 8Mort pi QrdIr. " 20 ud 111.

I'AD iIltenll8dwae Cue is OM ill wbich the COlt of pI'OYidia. tbe .-vice ill tbe 2 GHz bIIId i. peaer tb8a tba&
ill the c:e11u1ar..... Moreover. u ill the pteYioua dia:ullioa. • pwa -at could iDc1ade SOCDI tiI1III DOt

cumatly supplyiD•• puticuIar .-vice eval if other final caaaot eui.ly shift tbe .-vic. cbey offer.
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It appears that those technical differences that do exist among the portions of the

spectrum allocated to mobile telecommunications services are not so significant as to prevent

firms operating in each portion of the spectrum from offering a similar array of mobile services

at similar cost. 19 As a result. in the analysis that follows we treat the specttum allocated to

SMR. cellular radio. and pes as if they are essentially fungible. 20

Provider Eguipment Flexibility, The third condition is that the equipment used to provide

one type of mobile service, say telephone service. can. in a relatively brief period of time, be

shifted to the provision of any other service, say paging. If this condition is satisfied. an attempt

on the part of the providers of a given service to raise prices will be limited by the ability of the

providers of other services to shift a portion of their capacity to the provision of those services

whose prices have risen. 21

Whether this condition will be met is determined both by the type of equipment that is

available and by the choices made by mobile service providers. That is, equipment

manufacturers must provide equipment that can be used to provide more than one service, and

"We are aware of DO PeS ... could. for nample. be IDIde available in the 2 GIh baDd aDd Dot in the cellular
baad. aDd vice V«a

»nut doll DOt _ dII& we __ tbIt all potUoaa of die spectnuD _peel to mobile servicel are i_tical
ia their pia,.. iIdcI, but Galy tbIt tbe ecoaomic eli".......... tberD .... DOC peaL For euaapIe.
rIdio waWi iD cellular travel loa... di .,...,.. buiIdiDp JDDre euiJy diu do thole iD tbe 2
GHz bMd. Howwr, are offlet 10 by tbe _ .. of cellular .,_ in me hi'" bad.
wb.ich will permit inlier fr'eq-.cy 1_ upllllive receiviD............ cell Ii_ will be loca&ed cloeer
toptber.

%'Note dill. UDder tbe ... of tbe &rm' bps apd 0rdIr (1134), PeS competiton are required to build
s~ to ~. IpeCific portioaI of die pGP'lIltioa iD .me. __ 1CCOI'dia. to • Ibed ....... The;" ia
evaluaaiD. equi.,....e flexibility it DOt, tblrefore. wbedIer or DOt die equi..... will be iDIIalled. but wbeCber it will
be capUIe of deliveriq • wide ,..... of mobile servic..
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pes providers must choose to employ such multi-service equipment. 22 Existing equipment is

capable of providing some data services in addition to voice transmission. and equipment

flexibility will be enhanced in the future by the introduction of Cellular Digital Packet Data

(CDPD) modules.

The significance of this condition is that not only must the available spectrum be both

highly fungible and unencumbered by regulation, it must also be capable of being transferred

from one use to another relatively rapidly and at relatively low cost if the market is to be defined

broadly to include all providers of mobile telecommunications services. 23

Minimum Spectrum Reguirements. The provision of mobile telecommunications services

requires at least some minimum bandwidth,. and the amount of bandwidth needed differs among

services. For example, paging services require relatively little bandwidth, voice service more

bandwidth, high-speed data transmission still more, and video transmissions demand even more

bandwidth. As a result, the ability of a provider to shift from one service to another depends

on whether it has sufficient bandwidth, or can acquire that bandwidth, to offer the new service.

If, for example, a paging service provider has sufficient bandwidth to shift to the

provision of voice service, we would consider the paging operator in a broeder market that

:m tile .......,., ODI could have sillile-uie equi,...t wbere a portioa of me equi,...at is, or IIIIIIC be,
replICed .. ,... Ia.... cima......... tllelllllbt iI defiaM IIIDI'e two.dly tbID a pIIticu1ar mobile .-vice
bece"M tile cbaice of _ equi,..-t wiU reflect tMi..,....,.ma11llllbt caaditiou.

U.Rapidly. doeI__ •........,..y. aDd ·'ow COIl·~ DOt _ ·DO COIl.. Ia ... oftbe M..
G~. flexibility .... be~yar-t to)nW8t alipin:.. &lid ...uaaIitory me.- ill price by tbe
supplien of otber...nc:a s. M.... GuHWi_, , 1.32. To tbe slliftial iDto tbe pnMIiaa of a DeW
service takllloD.. (ay, IlIOn ..ODe yeu). or a,..ti of lipi COllI. ..... f'Icton ...... iDto
ICCOUDt ill evaJuaIiq__ ..,. iDto a 1IIIIbt. If a iDto a DeW .-vice would occ:ur ,....y. albeit widl
more delay tbaa the rapid ............ to iDclude tbe m- ill tbe __ mubt. sucb ary would act to llliti...
aDtitnilt coaceru that apt be baed OD hip martel ... aDd COIIl*ltrllioa alODe. See M..- Guideli.-. 13.
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includes the providers of voice service. 24 Moreover. even if no single paging provider had

sufficient bandwidth to offer voice service, if the bandwidth available to a number of different

providers could be combined relatively quickly, the bandwidth of all paging providers would be

included in the broader market.

This is, of course, what is occurring through the consolidation of Special Mobile Radio

licenses. Recent transactions include NexTel' s acquisition of radio dispatch units of Questar and

Advanced MobileComm as well as an ownership interest in CenCall Communications,lS the

recent acquisition of a significant number of Motorola's mobile radio licenses by CenCall and

Dial Page,26 and the pending merger of Dial Page and Transit Communications. One repon

notes that

...the clea1a will propel NexTel, CenCall. uG Dial Paae to the top of the mobile radio market. aDd
almOit certaiAly hUlen their creation of a COUl-to-eOUl network euabliDa cUllomen to carry wirelela

haDdIeU anywbere they travel.17

Customer EQuipment Flexibility. Even if mobile telecommunications service providers

can shift easily among services, so that there is substantial supply-side flexibility, there may be

a concern that some users who employ equipment suited only to a single band can become

"captive" customers of their suppliers. That is, although other suppliers can switch capacity to

~~Y. of c:aur.-. die voice ..me. provider bu IUfficj-.& MadwiddI to 0"..... ...nee.

~' Nait. "Natel to Buy DiJpeIdI UDita of 2 Coacena." Wall StrM Jgypl, October 19. 1993. A6.

»0. Naik IDd M.J. Ybma. "M*'Ola to Sell 42,. of~ ill Mobile Wio." Wall StrM Jgpmal.
OCtober 25. 1993. AI:.
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serve them. they may be unable to make use of that capacity because of the equipment they

employ. 1~ Whether this raises a serious concern depends on a number of factors.

First. customers may be able. at some additional cost. to purchase receivers that are

capable of operating in both the cellular and PCS bands. We are informed that such equipment

can be made available. albeit at higher cost. Customers with such equipment cannot be captives.

Second. if consumers anticipate that they may at least be partially "locked in" after they make

equipment purchases. they may insist on price guarantees or other consideration to reduce the

likelihood that they will subsequently be exploited. For example, market competition could

result in consumer equipment being supplied by service providers. Third. if the cost of

purchasing a new handset is small relative to the annual cost of the service, consumers' "sunk

costs" will be a relatively minor factor tying customers to particular operators. Moreover,

suppliers using different technologies may compete by offering discounts, or payments to cover

"switching costs." Finally, if price discrimination among customers is not permitted, even

apparently captive customers can face competitive prices. 'Ibis arises because providers who

compete for new customers must offer the same favorable tenns to continuing ones.29

Technical Chan", Product market boundaries are likely to be affected by technological

developments, For example, a provider of paging services that had previously not been

considered in the broader mobile telecommunications services market because it lacked sufficient

bandwidth to offer voice service would be included if the use of digital technology pennitted it

to do so, A combination of the shift to digital technologies, the use of compression techniques,

»nu. i..an.. ill ., muket ill whieb COOP·..... employ equiw--t tUt iI ....·Ii- for • putic:uIIr ..
of veadon, -

~ imponuce of tbiI fIctor depeada oa the flow of aew CUItDIDen mID die market.
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and the use of smaller cells is breaking down barriers that had previously separated markets. so

that we appear to be moving rapidly to a single market in which many firms can offer a wide

array of mobile services using the spectrum currently assigned to them.

Demand-Side Substitutability, Although our analysis emphasizes the ability of mobile

telecommunications service providers to provide different types of services -- what is generally

called supply-side substitutability -- we do not wish to underplay the fact that, for some services.

users can substitute one mobile service for another. JO For example, paging. combined with a

return telephone call using the wireline system, may be a substitute in some circumstances for

a mobile telephone call. Moreover, for some types of advanced paging. in which brief messages

are displayed, there may be no need for the return call. In these circumstances, paging and

telephone providers may compete directly for the same customers providing somewhat imperfect

substitutes at presumably different prices. If, for example, an increase in the price of cellular

telephone service causes a substantial number of subscribers to substitute paging services, both

sets of providers would be in the same antitrust market.

Sumnwy - Pmduct Mvkct Definition

In summary. so long as the conditions outlined above hold, the appropriate product

market for antitrust analysis of mobile telecommunications services is very broad, encompassing

all such services. UDder these conditions, there would be few, if any, narrow markets limited

to the provisiaa of iJldividual mobile telecommunications services.

»of coune. tben are abo IOIDe subltitutioa poaibiliti.~ mobile IDd wireIiDe ..w:..
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Defininl the Geoniphjc Market for Mobile TelecommunicatiQns SeMce

Current FCC plans are to auction Qff licenses ,to use portiQns of the pes spectrum for

varying geographic regiQns. Of the 120 MHz of bandwidth for which licenses will be auctiQned,

Channels A and B (30 MHz each) will be made available fQr broad geographic regiQns identified

by MajQr Trading Areas (MTAs); the remaining 60 MHz (Qne license fQr the use of 20 MHz

and fQur licenses fQr the use Qf 10 MHz each) will be auctiQned off fQr far mQre narrQW Basic

Trading Area (BTA) regions.31 Thus, the Qperating regiQns for firms competing in any given

area will differ, and there is nQ way to knQW a priori precisely how thQse territQries will

overlap. MQreover, it WQuid be serendipitous indeed tQ find that the Qperating regiQns of

incumbent cellular operators were coincident with either a BTA Qf a MTA.

The Merger Guidelines direct attentiQn to the narrowest geographic regiQn within which

price might be increased. Thus, in light of the FCC's intention to auction PCS rights within

relatively narrow BTAs, these areas are the logical starting point fOf evaluating the relevant

geographic market. The analysis begins by inquiring whether Of not a price increase attempted

by all sellers in a given BTA would be profitable.

The answer to this question depends heavily on whether firms in the BTA may charge

different prices to customers in that nanow region from those charged to customers in other

geographic rqions where these finns also Qffer mobile telecommunications services. If mobile

service suppliers could discriminate between customers in the BTA and those in other locations,

the geographic market would be coincident with the BTA since, if the firms in the BTA raised

prices, no competitor from outside the region could begin sellinl to customers in the area, and

31SSJad BFQIS MId Order. " 56 lad 76. Tben are 51 MTAI ad 492 BTAI. CD _venae, tbere are 9.6
BTAI per MTA.
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customers in the BTA would be limited in their ability to subscribe to mobile service providers

outside the BTA by the higher. roaming charges they would pay for local calls. 32 If mobile

systems providers were allowed to. and chose to. discriminate in setting prices in narrow

geographic regions. like BTAs, then those narrow regions would generally constitute relevant

geographic markets. If, however, the tirms could not discriminate. and therefore had to charge

the same price to all customers in some broader region (the entire MTA, for example), then in

many, if not most, instances, the relevant geographic market would be broader than the BTA.

For example. assume that each provider in the Greensboro-Spartanburg BTA (G-S) raised

the price of mobile telecommunications services. The profitability of the hypothetical price

increase depends crucially on what phces the firms in G-S charge to customers outside the area.

At least two of the frrms operating in that BTA (those firms that were awarded Channels A and

B - 30 MHz each) also will provide mobile services in the other 22 BTAs in the Charlotte-

Greensboro-Greenville (C-G-G) MTA. If the firms in the G-S BTA also raised prices to

customers in all of those other BTAs, any added profits they would earn after raising prices in

G-S would be offset. and likely overwhelmed by. the losses they suffered through foregone sales

and profits to rivals in the other BTAs, which are assumed to hold their prices at the initial,

lower levels. 33 Since the G-S BTA has only about 8 percent of the total population of the e-G-

nso..cu.~ oa tba friate of two reaiou may be able to leIect betweea suppli.... ill more tbID ODe ITA.
The ecoDOIIIic IipifaDoe of tbiI op&iOD for IDlU'Itet defiDitiOD cIIfeMs oa &be proporUoa of the popuwioa NIidiD.
ill tbeIe frill....... Tbe .... 1M portloa of CGlI."-' ill friDae __, tile more likely it is dial the market will
be broider tbID ID iDdividual ITA. W ben (aUowia. for price dilcrillliaaaioa) tbat the COIIIUIDlI"I ill IUCb
reaiou would DOt be 10 D..-ws • to t ill lIIIrkeu brOIIder tbID &be BTA.

»ta defiaia. popapiIic mabel, ODe ",11I8I tbat die price it ...... ia tile pnMIioaaIlIIIIbt but dill prKw
ia &be 1Un'OUDdia• ..- .-ill die.... lbUl, if die price of IIMJbi1e .me- ia 1M 0-5 ITA iI ,.., die priceI
ofother supplien ill odier ITAI, Oaartoaa, for eumple. .....,.... to~ CODlI.... 5_'"m. ia G-S
IIlUIt a1Io raiIe pnc. ill Cbarlaue (lMauIe of die ba oa price diIcriIIIiDIlti). tbey will Ie. bu. " ~
competitors ill Clwloue tbat do DOt raiIe pric:el. It ii, of~. poIIible that euctly &be same JI'OUP ofm. will



G MTA. the lost revenues and profits suffered by those firms in the rest of the MTA would

likely greatly outweigh the possible profit increase in G-S.

Current cellular operators in some BTAs would be similarly affected. Because cellular

company service territories are not necessarily coincident with BTAs. those cellular operators

that raised the price in a specific BTA. in addition to having to raise the price in other areas

(while rivals in the other areas held prices constant), would lose sales and profits in the same

manner as described above.

Of the 170 MHz of bandwidth (not including SMR) allocated to mobile

telecommunications services, firms controlling at least 110 MHz will either operate throughout

a MTA (firms with Channels A and B- 60 MHz) or may operate in some region different from

a BTA (cellular operators - 50 MHz). Moreover, some of the remaining mobile service

providers operating in Channels C through a, which are allocated by the STA, may also operate

in some other BTA within each MTA, and thus may also be subject to loss of business and

profits if they raise prices. Thus, the share of the capacity of firms in each BTA that is affected

by this potential loss of business is quite large. We conclude that, if firms were barred from

discriminating in price across a MTA, many STAs would not be relevant geographic markets;

the appropriate market would encompass a larger region. 34

compece ill -=II of'" ITAI ill die C.(j.(j NTA. If tbIt were trUe, tbID ill evaluMia. aDY iDdividual ITA, mobile
service pric. iDi I DOt ODly ill die ITA. but aI80 tbtcJuIbout die MTA. Tbia __ tbat die tVa. ill die
ITA would 110& b " _ &0 compecicon tbat be1d pricIIlt 1M iDiti81 loww ill odIIr....... Ia ....
circu , price .... n.. dIIoulbout die MTA. eM MTA would be ..,. apbic ...at.
OUr ualysi '_ dial die rivaillUen ill lUft'OUIIIdin• ITAI (dill do DOt raiIe pricII) bave C8f*icy to .-w
CUI&OIDerS in tboee rerioaa tbal would switch if pric. of so.- mobile .-vice ..,.... WMl to ria

:MJt i. ~bIe. of coune. tbat aD iDdividual BTA c:ouJd be • reievIDt pDlnpiUc -.kit. T1IIre"'y be
situatioas wbere die~ ill one ITA i. so I..... IbII tbe fi,.. ill _ ITA would fiDd • price~
profitable. Bece'· such • Iarp ponioa of die popuIatioa wouJd be .ffectId by tbe bypocbelic:al price~.
laae. i.a other .,... would DOt offset tboee piDs. For eumple. tbe HOUItoD BTA lIM about 78 percea& of die
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If a BTA that is initially proposed is rejected as a relevant geographic market, the next

step 1S to expand the region considered to include other BTAs and repeat the analysis. For

example, one would next add an area adjacent to G-S, and repeat the test. One might, for

example, evaluate the G-S and the adjacent Columbia, SC BTAs together. This combined

region. however, has only about 14 percent of the population in the MTA. Raising prices in the

G-S and Columbia BTAs would force the firms that compete across the. entire MTA to operate

at a competitive disadvantage, and lose profits, in all other BTAs in the C-G-G MTA, including,

among others, Charlotte (17 percent of the population), Greensboro-Winston Salem-High Point

(13 percent), and Raleigh-Durham (11 percent). It is highly unlikely that a frrm that has an

obligation to operate a system, and incur expenses, in the entire MTA would find such a price

increase profitable. Cellular firms that operated in overJapping areas would be similarly

affected. Even this expanded region, encompassing two BTAs, is unlikely to be a relevant

geographic market.

At some point, as the proportion of population in the proposed market increases relative

to the population of the MTA - as the number of BTAs is increased - a hypothetical price

increase likely would become profitable. 35 As the portion of business in the candidate area

increases, the added profit from the price increase outweighs lost profit in other areas. This area

need not encompass an entire MTA; it would however, likely encompass a substantial portion

of the MTA, an area -substantially laraer than the average BTA.

popuIatioa witbiD tbe HOUItOD MTA. 10 dill tbe HOUItOD ITA a10De iii.. be • reIeYa& pocnpbic IIIIItet.

»We ...... ben tbal .y _ to price diKrimiDalioa i. eafarced IICI'a. • MTA. If fira .y DOt
diIcrimiDare IICI'OII eva bra.der repoaa. tbe releYIDt pocnpbic DIbt may be~ Iarpr tbu ID MTA.
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We conclude that the relevant geographic market for mobile telecommunications services

will generally be larger than a BTA. Finns operating in a single BTA Will typically rInd It

unprofitable to raise prices in that BTA alone. Thus. in the absence of price discrimination.

relevant geographic markets will encompass areas larger than a BTA, and market shares and

concentration computed for areas that are not meaningful markets have no economic

significance. as they do not provide a measure or gauge of market power. By imposing limits

on the bandwidth that cellular companies may acquire in the fOMcoming auction. the

Commission must implicitly be assuming tha.t narrow geographic markets exist. They must.

therefore, also be assuming that mobile systems providers may discriminate in their pricing to

subscribers in narrow geographic regions, because, in the absence of discrimination, such narrow

regions cannot be relevant markets. We return to this important issue when we evaluate the

reasonableness of the Commission's current limitations on the share of bandwidth that may be

licensed to cellular operators.

IV. Antitrust Analysis of the Number of Fums. MaDrt Shares· .. OnmtgDOD

The number of firms, the shares they hold, and measured concentration are key features

of market structure. Generally, economists believe that the larger the number of firms, and the

lower their individual market shares, the more likely competition will prevail. Conversely, as

the number of firms declines and their shares increase, the likelihood increases that the firms

may be able, either individually or as a &rOup, to raise prices above competitive levels. Thus,

mergers and acquisitions, because they typically increase individual shares and measured
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concentration, are closely scrutinized to determine whether a specific transaction poses a material

threat of reducing competition and allowing prices to. increase.

There is, however. no simple, hard-and-fast rule concerning whether a particular level

of industry concentration short of a merger to monopoly will lead to non-eompetitive outcomes.

The ability of a group of fmns to raise prices is materially affected by many factors in addition

to market structure. Because these factors influence how competition works in specific markets,

concentration is only one factor, albeit an important one, in evaluating the effect of mergers and

acquisitions.

The 1992 Merger Guidelines reflect current standards adopted both by the Federal Trade

Commission and the Antitrust Division of the Department of Justice for evaluating mergers and

acquisitions. The Guidelines use the Herfindahl-Hirschman Index (HHI) to measure market

concentration. The HHI is calculated by summing the squares of the individual market shares

of all market participants. For example, in a market with 10 finns, each of which had a market

share of 10 percent, the HHl would be 1000.36 A market consisting of seven finns, with two

finns having shares of 2S percent each and the remaining five firms having shares of 10 percent

each, has an HHI of 17S0.17 The Guidelines identify different criteria in evaluating mergers,

depending on the level of concentration, as measured by the HID, that prevails after the

transaction.

PgIl....... HID JIclgw 1000. Market is unconc:entrated. Mergers are unlikely to have
advene competitive effects. No further analysis is requiRd.

»eacb finD', sbare of 10" would be IIqUUed (10 II 10-100), ..... .-a1tiq 1dded topdIer. 1D
tbia cue. -=II of tbe 10 &a.' coatributioa 10 me HHI is 100; tbe HHI i.f. dMr is 1,000.

l'EIch of die two final wida 25 perceat coatributel 625 10 die HHI (25 II 25 - 625), .. die ....jnjn' five
final coacribWe 100 eICb (10 II 10 - (00); me HHI rora1I 1750. '
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['Ost-MeIJer HHI Between 1000 and 1800, Market is moderately concentrated, Mergers
that produce an increase in the HHI of less than 100 points are unlikely to have adverse
competitive effects. No further analysis is required. Mergers that produce an increase
in the HHI of more than 100 points may raise competitive concerns depending on factors
set forth elsewhere in the Guidelines.

Post-Mer&ef HHI Above 1800. Market is highly concentrated, Mergers that produce
an increase in the HHI of less than 50 points are unlikely to have adverse competitive
effects. No further analysis is required. Mergers that produce an increase in the HHI
of more than 50 points may raise competitive concerns depending on factors set forth
elsewhere in the Guidelines. Mergers that produce an increase in the HHI of more than
100 points are. presumed to enhance market power or facilitate its exercise. However.
this presumption may be overcome by a showing that factors enumerated elsewhere in
the Guidelines make such exercise of market power unlikely,JI

The Guidelines also state that. in some circumstances. a merger that results in a finn with a

market share of 3S percent or more may confer on that finn the· ability unilaterally to raise

prices. 39

As discussed m more detail later (see Section VI), the key faaon in addition to

concentration to which the Guidelines direct attention include conditions that facilitate Of inhibit

collusion Of cooperation among firms, e.g., the ability to detect and punish a firm's deviation

from a collusive agreement; the possibility of expansion by existing firms; and entry by new

competitors. Broadly, the focus is on the ease Of difficulty of collusion among existing firms,

and on the ability of existing fmns to expand, Of new firms to enter the market, to undercut Of

defeat any attempt to raise prices to consumers to noncompetitive levels.40

-M..- O"ideI"'. 1 1.51.

1fM..- 0·......., , 2.22. T1Ie M..- OuicWi_ l.ve Of*l tbe pallibility tUt ........ tbIt ocbIrwiIe
mipt be cball_" may be aUowed jf tbe trn-et.iaD i. DeCl ry to achieve o«berwi. uaeneiuble .ffici-.ci_.

See' 4.

~.... Ouideli.... " 2 ..... 3. FfIIIIdiD M. FiJbIr (-HoriJaDIal M : Triap IIId T,........... ISIIIIIl
of Ecopomjc Pea - tfDl. 1. 23-40. Fall 1911. p. 31), ...~ tbIt "wIIiIe HIlI - • ftM~wa~ t:o
IMUW'8 c:oeK*ItraIioIl. Dei_ theory DOl' reliable ecoDOlIIIUic~ IbowI tbI& tbe HID is • IUftic*at .....c
for decenDiDiDl tbe.ffecu of coaceatnlioa oa ooacompe&iuve bebavior." E1Iewbere ("Diaporin. Moaopoly,"
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This summary of the market structure standard enunciated by the Merger Guidelines

pennits several imponant observations. The numerical HHI standard that is applied to evaluate

whether or not a transaction threatens to harm competition is not a single number. but varies

depending on market Clfcumstances. In moderately concentrated markets (HHI between 1000

and 1800), only transactions that increase the HHI by more than 100 points require funher

analysis, and, even if the increase is significantly greater than 100, reflecting a "'large" increase

in concentration, the acquisition may still not be viewed as harmful to competition. While the

standard for evaluating increases in concentration becomes more stringent when the post-merger

HHl is above 1800, even in such cases there is a presumption that small increases in

concentration (HHI change of less than 50) will not harm competition. Moreover, transactions

involving quite large increases in concentration (HHI change exceeding 100) may be pennitted

if certain other factors are present.

Finally, the standard for evaluating when a single finn's share raises competitive

concerns is quite high - 35 percent. Thus, a merger that results in a single firm share of less

than 35 percent (so long as it does not run afoul of the overall HHI standards) is not treated as

anticompetitive.

The 1992 Merger Guidelines incorporate revised standards from those that had been

issued in the 19801.41 The 1992 Guidelines relaxed certain portions of the merger standards,

-
Oyanedy Rtyin gfh.riz 1lMl1vej_, 19, S..-. 1979, ........ ia 'ndr"'rid Qqep;ptjpp. mannies
apd tbe law, J_ Moaz (eel.), Cambrid... MA: Mrr rr-. 1991, p. 15), FitIIIr oa.. .... tbIt ..... - oa.
propoIicioa wbic:b .... people be1iew it dial. smaU ..... sboWI_ ...... of lDDDOpOiy power aad alaqe ....
iCi pr.-ce....11Iia it DOC tnIL n. ripa q.-ioD it tbIt of wIIaI .,.. to ......wIleD moaopoly profitl ....
sou,ht. n. funde 1aJ q..-ioa it wbeIber compeliton .... able to II'OW" •

.IThe filii M GuideliDII were i__ by &be~ of JUIIice ill 1961. G iIIl:apOIlIiq •
sublauciaUy ditrer.t maa.wo.t aDd .. of stadardI were i__ ill 1912. A~ about tbe time (ill 1912)" tbe
Federal Trade ColIIIIPIioa i.-I iCi 0WIl ..State....t CoacenaiD, Horiz.aatal Merpr GlIicIeliaeI," 1'be DOl rm-I
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particularly by reducing reliance on market shares and concentration measures alone. For

example. in describing enforcement policy for mergers raising concentration by more than 100

points in moderately concentrated markets (post-merger HHI between 1000 and 18(0). the 1984

Guidelines had stated that the Antitrust Division .. is likely to challenge mergers in this region"

unless the Depanment concluded on the basis of other factors that the merger was not likely

substantially to lessen competition. In the 1992 Guidelines, the language concerning the

likelihood of legal challenge was deleted, and the concern moderated to state that such

transactions "raise significant competitive concerns" depending on other factors set forth in the

Guidelines.

Similarly, when evaluating highly concentrated markets (post-merger HHI above 1800),

the 1984 Guidelines stated that mergers that increased the HHI by more than 100 points were

likely to be challenged because, "only in extraordinary cases will such [other] factors establish

that the merger is not likely substantially to lessen competition." By 1992, the standard had

been modified to reflect the belief that if a post-merger HHI cxa:eded 1800 and the change was

greater than 100, there was a presumption that the transaction was "... likely to create or

--enhance market power or facilitate its exercise." Even in this case, however, the Guidelines

stated that this presumption could be overcome by a showing that other factors made the exercise

of market power unlikely.

The cbanps -in lanauage between 1984 and 1992 reflected the actual enforcement

standards being applied. Few cases were brought durinC the 19801 that attempted to prevent or

enjoin mergers in markets with post-merger HHI's below 1800, regardless of the chance in the

ita GuideliDel in 1984. Tbe joiDt 1992 Guide1_ thus reflect a revilioa of the 1912 IIId 1984 etocu_Cl.
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HHI. In fact, an analysis of the cases actually filed by the FTC and Antitrust Division found

that complaints were seldom brought in markets where the post-merger HHl was in a range of

2000 to 2100. For example, in 1989 an American Bar Association Task Force wrote:

The quesllon remaJll5. however. whether the 1984 Merger Guidelines accurately present the (Antltrustl
DiVISion's enforcement policy as applied to actual cases.... The Division bas brougbt very few cases
lD wtuch the HHllevels for the post-merger Industry were between 1000 and 1800. althougb the 1984
Guidelines Indicate that In this range the Department "is likely to cballenge" a merger that increases
the HHI by 100 P0lata or more. absent countervailing facton. Similarly. It appean that a slgmficant
number of mergers with HHIa in exceu of 1800 and HHI increuea above 100 bave Dot been
challenged. despite the 1984 Guidelines' assertion that such mergen lack antieompetitive effects "only
in extraordinary cases." The resultJng public perception is that the Divi.ion may be pUrlUUlg an
enforcement policy more lenient than the 1984 Guidelines dictate...42

Similarly, in commenting on the 1984 Guidelines, the then-Acting Assistant Attorney General

for Antitrust, Charles James, stated:

... the concentration standards [in the 1984 Guideline.1 did not reflect enforcement practice. In fact.
the aaeneies cbailenged only very few mergers in moderately concentrated marleets &Dei only some of

the mergen in markets that were bighly concentrared,43

The failure of the antitrust agencies strictly to enforce the 1984 Guidelines, in which the

standards were based heavily on concentration screens, reflected two practical considerations.

First, in reviewing mergers for enforcement action, the agencies routinely considered, and gave

substantial weight to, factors other than concentration and market shares. Thus, a wide variety

of factors, several of which were subsequently incorporated into the 1992 Guidelines, played

major roles in the screening process, and influenced the agencies in their exercise of discretion

in case selection.

o.Report of die ABA Aaliaru.t Law SectioD Tat force OG .... ADtitruIt DiviIioa of die U.5.~t of
IUllice," Aptjuu- Law JgyrpaI. Vol. 51. __ 3. p. 760(~ 0IDitMd).

43Cbar1. A. I ...... "OYtrYiew of the 1992 HoriaoatIlM..- 0 .......• AIIjqM Law 19mMl. Vol. 61.
1_ 2. p. 449. See alto J L. McDavid. "". 1992 Horimetal M..- GuideljJw: A PncIiti...'s Vi~ of
Key I.. ill Defeadilll aM Aptjb1llt Law Iournal, Vol. 61.... 2. ftD. 9. p. 461.
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second. in the 1980s. in ruling on merger actions brought by the antitrust authonties. the

courts gave substantial weight to factors other than concentrauon. Indeed. a significant number

of cases brought by the government were rejected. with the courts pointing to factors in addition

to market shares and concentration. For example. in one important Circuit Court decision

(United Slales v. Baker Hughes Inc.), the Court wrote:

lmpoaing a heavy burden of production on a defendant would be particularly anoma.ioua where. as
be~. It ia easy to establisb a pnma facie case. The government. after all. can carry its iniual burden
of production simply by presenting marKet concentration statistics. To allow the government virtually
to rest its case at that point. leaving the defenwt to prove the core of the dispute. would grouly
inflate the role of swiltics In acUODS brougbt under Section 7 (of the ClaytOn Act). The Herfind.ab1
Hirscbman Index can.oot guarantee litigauon victories....RequiriDa a "clear showing" in thi, setting

would move far toward forCing the defendant to rebut a probability wltb a certalnty."

Similarly, in Uniled SlaleS v. Syufy Enters.• despite a merger to monopoly for a short

period in the distribution of first-run movies in Las Vegas, the Court wrote:

Time after time..... bave recolai%ed thi. basic fact of ecoaomic life: A hip market lUre. tboulh it may rai.e
an infereDCe of mODOpOly po....r. wlll not do 10 in a market wlth low eotry barrien or ocher eviaeDCe of a

defendaDt'. inability to control prices or exclude competiton.·'

As this discussion reflects, in antitrust enforcement matters involving changes in market

structure, the antitrust authorities, in exercising prosecutorial discretion, and the courts, in

actually enforcing the law, have both relaxed the concentration and share standards that may

"UnUMJ SIIlIG \P H",_ Inc., 908 F.2d 992 (D.C. Cu. 1990). IJl abe 1JDkIr cue, ill the market for
bardroct b,eb" 11 driI1iD. rip, abe HHJ~ by 1425 poiaII, tiOIII2172 to 4303. 1"he Court
poiDted to .... fiIcIan _ euy eatry by foteip fil'1ill IDd the sopbilCieatioa of buyen _ c:oaditioas mitiptiD.
CODCenl buId c:. HIlI ......

dUlIiled SUIIa v. SY'Ih &un., 903 F.2d 659 (9tb Cir. 1990). 1D Syt!fy. the Court cited with approval HlIIII
WCUQIJ Footb, /1fC. Y. RtJp Fo«b, /1fC., 627 F.2d 919, m (9tb Cit. 1910). cert. "",450 U.S. 921, 101 S.Ct
1369,67 L.Ed. 341 (1911): -SIiM...u.ce upoa mubc ...., diYOn*i tiOIII co...-cill .-lity, [caa) Jive.
milleldill. pidure of a finD'llCCUa1lbility to CODcrol pricII or uelude CIOIIII'IItitioa. It SialiJady, ill UIIiUd SlII1#
v. CoIlltUYIAItM Fo«b. /1fC., 754F. Supp. 669(0. Mia. 1990). tbeCOUIUwjlCted tbeDepuu.stofIUlticec:ue
seekinS to eajoiD a ..... blew-. fluid milk producen ia MiaDeIpoUI, dllpita the &ct tbIt tile HHI ... from
2186 to 2132. n. Court poiDted to the _ of eatty IDd eltpalioa, the ..- of powerful buyers, IDd
efficieaciel that would be c,... by the h'aDlactioa.
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have been applied in the past, and moved away from very heavy reliance on market share and

concentration measures. Instead, they have applied what is appropriately viewed as a "'rule of

reason" analysis that incorporates many factors other than market share that are important to the

competitive process in specific industries. Such a rule of reason approach is partiCUlarly

appropriate for markets such as those for mobile telecommunications services. where the facts

and circumstances vary by region.

V. Structural Analysis of the Mgbile Telecommunjqtjoos Market

Capacity and Market Shares

Because the available evidenCe sugg~sts that fmns may move with relative ease from the

provision of one mobile telecommunications service to another, capacity is an appropriate

measure of a firm's share." Where finns may offer an array of services with existing

equipment and infrastructure, current sales are not a good measure of competitive presence.

Rather, the significance of each firm is better gauged by its ability rapidly to provide the various

services in the event that prices and profits change to make specific activities more (or less)

profitable. If a finn's capacity were simply identified by the bandwidth authorized to provide

mobile telecommunications services, and a cellular operator's entire capacity was shifted to

digital technolOU, each cellular operator's capacity share would simply be its share of industry

•
~... GaideI", , 1.41. Mon preciIeIy, • IIIObiIe ~.ic-ric- finD', .... witbiD .....
~ 011 i.~ty IIId die proportioD of the populMioa it .-v. wi. die -at. III die I'IICCClI"tin. -)'IiI
[Tables I to 121, we lialplify die -)'lit by ••ma. cbIl fi~ wi. ali... bIadwiddl.-ve tbe eacire .....
la pr8C&i<:e, wbere ... Ii.- will .-w oaly • portioa of the 1'0"".0'1 widtiD • ....ua (..,., ...m- will
serve cUllO.... ill • BTA witbiD. broider market). tboIe~ .. do .. operIIe tbroupout die~ IIIIIbt
would have. smaller ...... duID ill cbiI .....ysia. AI", die~ ..,.. ill T.... 3 to 12 plovidII
"wont cue" COIIIP"aiiou of ........ HHII. w. I'IIIII'D to tbiI poUlt 1& die -.I of dlillIdiOD. wbIn wem
bow • firm's share ill • martet for mobile telecoauDuaic:a .me:. IbouId be c:otapUted wi.- tbe .-vice
territories for colllpetiton are DOt all die ..... aDd martetwide.
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bandwidth. Since each cellular operator holds 25 MHz of the total 170 MHz bandwidth

available to offer mobile telecommunications services. its share would be 14.7 percent [25 MHz

170 MHz = .147],·7

For mobile services. however, a camer's effective capacity is not necessarily measured

solely by the amount of bandwidth assigned to it. What is important is how that bandwidth. an

input. can be converted into usable output, the information that it can carry. Under FCC rules.

incumbent cellular providers will, for some time, have an obligation to serve customers who

wish to continue to use analog equipment. or who use digital equipment that is incompatible with

that of the cellular operator in whose area they are calling'" Because of this obligation to

continue to serve customers that have purchased analog equipment, the effective capacity per unit

of bandwidth will be smaller for existing cellular operators than for those new pes carriers not

similarly encumbered. Although there is some uncertainty about the precise magnitude, studies

estimate that the capacity of a given amount of bandwidth is incIased substantially if digital

rather than analog technology is used to provide a service.·9 'Ibis means that the share of

industry capacity available to incumbent cellular operators will be smaller than their bandwidth

share. The greater the percentage of bandwidth that must be reserved for lower-capacity cellular

operations, i.e., the smaller the percentage convened to digital, the smaller is the market share

•
-'T'be 170 MHz of _dwiddI is tbe 120 MHz tbac will be auetiGDId for PCS, IDd die SO MHz empk)yed by

exiItiD. cellular carriers. Additioaalc:aplCity (e•••• froID SMR li~) will be available to offer mobile .Mc*.
We add,.. tile lipiftcaace of tbiI edditioaa1 capecity beiow.

-seccmct Repcus and Order. fIll.

-O.P. R.t ("PuUiDllt All Toptber: Tbe COlI Stnac&ur8 of PenoaaI e.:.-mjc:etjcw ServiceI." FedInI
Communicalioaa ColDIIIiaioG. Office of PlIIII aad Policy. November 1992, pp.~) providel ree.-:- for lIIIIIy
of tbae -ilM'•.
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of the cellular carrier. Incumbent cellular operators will face an analog "handicap" so long as

they must continue to provide analog ceBular servIceS.

Table 1 presents the share of industry capacity of a cellular operator that holds a license

for the use of 25 MHz of spectrum !!1kr the FCC auctions the rights to use an additional 120

MHz of bandwidth. increasing the total bandwidth available for mobile telecommunications

services to at least 170 MHz. Capacity estimates are derived under various assumptions about

(a) the percentage of the existing cellular assignment that has been converted to digital, and (b)

the increase in capacity resulting from a shift from analog to digital systems. 50 For example,

assume that each of the two incumbent cellular operators must hold 10 MHz of their existing

assignment of 25 MHz to serve customers with analog equipment. and that digital technology

increases capacity by a multiple of 6 over analog. Under these circumstances. a cellular

operator could tum 15 MHz of bandwidth to digital services. and it would continue to operate

10 MHz with analog technology. While the operator would have a 14.7 percent bandwidth

share, it would have a share of only 10.9 percent of industry capacity to provide mobile

services.

-nu. me.- will dIpI8d ill put OD tbe dilital teebDolotY employed. emme'. of tbe iDcreue ill caplCity
from the iIltroducliall otdiptal recbDoioly. for wtUcb calcuIlIioaIue~ ill tbe table. rID" from a ....tip..
of 2 to 18. ... diDl OD IUdt tieton u tbe radio aeee. 1DIdIod. Tu. DivilioD Multiple~ (TONA).
Frequ.cy Divilicle MullipJe Aca. (fDMA). or Coda DivilioD Multiple A=- (eDMA). dial is""'. Tbe
bue cue _y_ by R.i. wIIidl ..'_ a kiDd of .-x: clilital ..w:.. eIIIp&oys __.te of ...... •
tbne-fold u.e:r- ill capKity relalive to tbe cumDt c:eUuIIr 1UDdu'd." wIIic:Ia is 4:O,o.,at with die lower - of
this fill", 1'1Ie upper eDd of tbilfIIlae refteeaa tbe appIicMioa of caavllliooa fIcton of 10:1.. II: 1.. _ ......
adoptioo of Code Divilioll Multiple Ae:e- (COMA). See "US WEST NewVecror .. QUALCOMM ..,...
piau to form COMA-lUbIcriber equi..-t rela&iODlbip," " ... Win, May 11. 1993. A ill
caplICity will .-alt ev.. if TUDe DivWOO Multiple A=- (TOMA) is employed. OIl TDNA ~--
the lad in TONA cliptaJ cellular syltem iDstaJla1ioaa... Byainw Wire. September 30, 1993.

37



Table 1

Share of Industry Capacity of a Cellular Operator with a
25 MHz Assi~ment

MHz MHz Digital/Analog Efficiency Factor

Analog Digital ,., 3 4 6 10 18..
20 5 0.100 0.081 0.071 0.061 0.052 0.046

15 10 0.113 0.100 0.093 0.086 0.080 0.076

10 15 0.125 0.117 0.113 0.109 0.105 0.103

5 20 0.136 0.133 0.131 0.129 0.127 0.126

Source: Charles River Associates.

Table 2 presents similar computations for a cellular operator that adds 10 MHz of

bandwidth to its existing holding of 25 MHz in the forthcoming PeS auction. In this table, the

capacity share represented by the added 10 MHz is simply added to the share of capacity in

Table 1. Comparison of cells in the two tables shows the increase in the capacity share from

the added 10 MHz that occurs under the various sets of assumptions. For example, if 40 percent

(10 MHz) of the original 2S MHz must be retained for analog services, and the efficiency

advantage of digital over analog is a factor of 6, adding 10 MHz of digital capacity to the

cellular operator increases its share from 10.9 percent to 17.4 percent. Had the cellular carrier

been able to tum all of its 35 MHz of bandwidth to digital applications, its effective share would

have increased to 20:6 percent.
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Table 2

Share of Industry Capacity of a Cellular Operator with a
35 MHz Assignment

MHz MHz DigitallAnalog Efficiency Factor

Analog Digital 2 3 4 6 10 18

20 15 0.167 0.151 0.143 0.134 0.127 0.122

15 20 0.177 0.167 0.161 0.155 0.150 0.147

10 25 0.188 0.181 0.177 0.174 0.171 0.169

5 30 0.197 0.194 0.192 0.191 0.189 0.189

Source: Charles River Associates.

We expect that cellular operators will, over time, convert their analog systems, shifting

gradually to an all- or primarily-digital system. But this transition will take some time, during

which the analog .. handicap" will limit the market shares that should be assigned to these

carriers. As this transition occurs, the capacity of the cellular carriers will increase. For

example, as described above, if a cellular operator must reserve 10 MHz of capacity for analog

and the conversion from analog to digital increases the capacity of the converted bandwidth six-

fold, the operator's share would be 10.9 percent, based on the current allocation to peS/cellular

of 170 MHz. As the cellular operator gradually converts more capacity to digital, its share will

rise to a maximum of 14.7 percent. If, however, new capacity becomes available for mobile

services durinl this Iferiod - through the use of SMR, for example - the cellular operator's

share will not reach that level. For example, if an additional 10 MHz becomes available from
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